Abstract. This paper empirically tests how the change of value added tax impacts on technical efficiency based on the SFA model. The results show, if the proportion of the value added tax is higher, it is not good for the technical efficiency. We suggest, in the design of the VAT system, we should pay more attention to its influence on technical efficiency. For example, implement value added tax subsidy for technology research and development (R&D).
Introduction
In the numerous factors influencing productivity, tax, as the most important part of the economic system, its influence can not be ignored. The reform of the tax system in 1994 established the basic framework of the current tax system. In the framework of the existing tax system, the effect of VAT on China's economy has been the major concern constantly. One important reason is that, value added tax is the major tax in china's tax system. Value added tax is based on the added value in production and circulation. The legal nominal tax rate is 17%, and 13% is the low tax rate in China.
How this popular tax impacts China's technical efficiency is this paper's main concern, the lack of empirical econometric analysis is a weak point of former studies. We will from the provincial level specially probe into how the change of the proportion of the value added tax impacts on technical efficiency based on the SFA model. be decomposed into a common item and a particular item changing with different regions and time. ( 3) The TFP can be decomposed into technical progress item, production efficiency item and scale efficiency item conveniently. Taking into account the capital and labor as the main input factors of production and technical progress, we put the concrete form of the trans-log production function is: 
Here, it Y , it K , it L represents real output, real capital and labor for province i in time t respectively. t is the time trend, denotes technology progress.
Based on the type of trans-log production function, then we can define capital output elasticity, labor output elasticity, scale elasticity for province i in time t . In addition, we can also define technology progress rate as follows: and Coelli [7] , it ν can be expressed further as:
Here,γ is the parameter to be estimated, it Z is each factor that affects the inefficiency item, independent of the production process. This paper introduces the following variables as the factors that affect the inefficiency item: The proportion of State owned industrial output accounted for the total industrial output, the proportion of fiscal expenditure accounted for GDP, the proportion of exports accounted for GDP, the initial human capital, the initial physical capital, the ratio of value added tax accounted for tax revenue, the regional dummy variables; it ε obeys the normal distribution 2 (0, ) N ε σ . The technical efficiency term can be defined as:
Estimation Method. For the estimation of production function and the inefficiency production function, early researchers used two step estimation method. Firstly estimate the production function, and then calculate the inefficiency term. Finally estimate the production inefficiency equation. Because SFA contains a composite error, the least square method is no longer applicable. (Battese and Coelli, 1995, [7] ) recommended the use of maximum likelihood estimation. There are some defects in the measurement as to the two step estimation method, so later one step estimation method was developed to compensate for the method of two step estimation. In order to compare the robustness of models, two methods are both used in this paper.
Data Specification
We used the data mainly from China's statistical yearbook, provincial statistical yearbook, "Compilation of statistical data in recent sixty years of China", the network database etc. We adopted the panel data of provinces. The initial time is 1994 in which year the reform of localized fiscal tax system was started, and the ending year is 2011. The statistical characteristics of variables are shown in Table 1 : The main variables and interpretations:
The real GDP ( it Y ). We computed the GDP based on the year 1978 according to the index of GDP and the nominal GDP. The actual capital ( it K ).We calculated the actual capital stock according to the perpetual inventory method. We suppose the depreciation rate is 10%, and the actual capital stock in 1978 see as the base period. The labor ( it L ) is the number of employees. The proportion of the value added tax ( it VAT ). We measure the index by the ratio of domestic value added tax accounted for tax revenues in each province. The efficiency index. We decompose total factor productivity into technology progress efficiency ( it TP ), production efficiency ( it TE ), and scale efficiency ( it SE ). Technology progress efficiency ( it TP ) is calculated by the formula applied by (Kumbhakar and Lovell, 2000) [6] . The control variables. The control variables we select including: the level of the market ( it market ), which is denoted by the proportion of the total state owned industrial accounted for total industrial. The degree of government intervention ( it government ) is measured by the proportion of fiscal expenditure accounted for GDP. The degree of openness is viewed by the proportion of exports accounted for GDP. The initial stage of the human capital stock ( it hc ) is measured by the population ratio that the persons educated exceed primary school in 1982. Physical capital stock ( it mc ) is measured by the actual capital stock in 1978.
Empirical Test for the Effect of Value Added Tax on Technical Efficiency
Production function and the production inefficiency equation as follows 2 
The estimation results are showed in Table 2 . The Analysis of Trans-Log Production Function Estimation. The estimation results are with little difference, this proves the estimation results of the trans-log production function based on SFA model is relatively robust. At the same time, most variables and their quadratic items in the production function are very significant. The Analysis of the Production (in) Efficiency Equation Estimation. Similarly, following the two methods, we obtain the estimation value of production efficiency. We mainly focus on the effect of the proportion of the value added tax on production efficiency. From Table 2 , we can conclude: The proportion of the value added tax has a positive impact on production efficiency, and the positive effect is remarkable whether under one step method or two step method. The larger the proportion of value added tax in the tax structure, the higher production efficiency.
The Analysis of Technical Efficiency Equation Estimation.
The Hausman test suggests that we should use the fixed effect model to estimate technical efficiency equation, therefore, we omit the regional dummy variables and the initial capital stock. From the estimation results, the larger the proportion of the value added tax, the less conducive to the technological progress, and the conclusion not only significant but robust. Relatively speaking, technology research and development should face the risk of research activity, but there is not enough subsidy for R&D to compensate for this risk in the value added tax system. Therefore, the value-added tax does not have comparative advantages over other taxes on promoting technological progress. The Analysis of Scale Efficiency Equation Estimation. The Hausman test suggested a random effects model in the estimation of scale efficiency equation. Therefore, we use the generalized least square method to estimate the model. We found that, the larger of the value added tax, the less conducive to the scale efficiency, and the effect is significant and robust. 
Summary
Value added tax is an important part of the tax structure in China, and it has an important impact on technical efficiency. Technical efficiency is usually measured by total factor productivity, in fact, technical efficiency is only a part of TFP. How value added tax will affect technical efficiency, this problem might rely heavily on empirical analysis. Based on trans-log production function and stochastic frontier analysis, this paper carried the relatively comprehensive empirical test to analyse how the proportion of value-added tax in the tax structure impact on technical efficiency.
Our empirical results show that: The proportion of the value added tax has a significant negative impact on technical efficiency on average, that is to say, the larger the proportion of the value added tax, the less conducive to the technological progress. This may be because that technology R&D faces the research risks, but the value added tax dose not render enough tax concessions for technology R&D, and can not compensate for the technology R&D risks, therefore, the value added tax does not have an advantage over other taxes on the promotion of technological progress.
In recent years, the China's government has carried out a series of adjustments for the value added tax system, including the transformation and expansion of value added tax, etc. These reforms really help to reduce the tax burden, but how value added tax affect technical efficiency should not be ignored. We suggest, with the reform "business tax change into valve added tax" and the expansion of the value added tax, we should focus on the design that can optimize the tax system. Technical efficiency is the core of economic growth, the value added tax system should not hinder the technology progress, and should give impetus to economic growth. For example, it is appropriate to supply tax subsidy for enterprises' technology R&D, to avoid the enterprise employ capital to replace technology R&D, and to encourage enterprises to increase R&D investment.
